INTRODUCTION
The mydid flies are a little studied group, particularly with respect to mating biology (Cole, 1969) . Males of the giant Brazilian Mydas heros, reputedly the largest of flies, are territorial at earthen mounds made by Atta ants (Zikan, in Wilcox and Papavero, 1971) . Females oviposit in the nests of these ants and males capture mates at these sites. Territorial residents drive rivals away so that one male per mound is the rule. This account suggests a form of resource defense polygyny (Emlen and Oring, 1977) , with males guarding the oviposition resource as a means of gaining access to mates. However, female defense polygyny is also a possibility if males are territorial to contact virgin females emerging from nest mounds, rather than gravid females drawn to oviposition sites.
In contrast, males of M. xanthopterus defend perching areas on mountaintops in southeastern Arizona where they pursue a wide variety of flying insects. Although Nelson (1986) did not observe any matings, he found no evidence that the territories contained oviposition or emergence sites or any food that females might use. Nelson suggested that this species exhibits a hilltopping or landmark defense mating system. Cases of this sort do not involve territoriality at resources that females need, merely defense of sites that are visited by females solely for the purpose of acquiring a mate (Shields, 1967; Alcock, 1987 
Mating behavior
In 1984 and 1987 three copulations were observed at 0725, 0730 and 0840 MST. All followed this sequence: A perched male flew out to meet an incoming female, which he grasped in the air. While flying in a mounted position the male coupled and then turned 180 Facing away from each other, the pair remained airborne as they travelled downslope away from the ridgeline rendezvous site some 25-50 m before alighting at the base of or within the foliage of an ocotillo (Fouquieria splendens), jojoba (Simmondsia chinensis), or palo verde (Cercidium microphyllum) (Fig. 2 ).
An additional twelve copulations were observed during the 1989 field season at times between 0730 and 0900 M.S.T. All but one followed the pattern just described. The exception occurred when a male that had completed mating and had returned to his hilltop perch flew back after a few minutes to the jojoba bush where he had left his mate. The male found the female still there and he mounted her while she perched in the foliage of the bush; copulation ensued although for what time is unknown.
The duration of four copulations lasted more than 30 min but less than hr with two complete matings exactly timed at 59 and 54 min. peak. The female was then released close to a perched male, which quickly captured her and initiated mating. I then netted the pair and separated them after they had copulated for less than 5 min. The now-unpaired female was released near a second male. He too took the female in flight and copulated with her, suggesting that females may retain their receptivity for some time after the initiation of copulation.
Only two other unpaired females were seen at the peak for any length of time before mating. One was captured and marked at an elevated point at a time when the site lacked a resident male. The female traveled along the ridgeline and a short time later was found in copula with a male at another of the main male perching areas about 100 m distant. The other unpaired female appeared at a territory site when the resident male was copulating with an earlier arrival. The newcomer flew conspicuously in a large circle about the area and perched briefly before repeating the flight. She then flew off, traveling along the ridgeline toward another of the elevated points on the peaktop.
DISCUSSION
The mydid fly M. ventralis is a moderately territorial hilltopping insect. Males perch at elevated points (landmarks) along a peaktop ridgeline. They pursue all manner of flying objects approximately the size of conspecifics. Other males are either chased off or "encouraged" to perch far from their pursuers. Members of other species are closely approached and then quickly abandoned; these species-identification checks are particularly often triggered by males of the scoliid wasp Triscolia ardens, which regularly patrol the ridgeline at Usery Peak. The wasp, like the mydid fly, possesses dark wings and a bright orange/red abdomen. Nelson (1986) also found that males of M. xanthopterus pursued a broad variety of flying insects, including wasps similar in appearance to the mydid fly.
Females of M. ventralis fly to landmark territories, where they circle about in slow and conspicuous loops, promptly stimulating an approach flight by any perched male in the area. Capture and copulation quickly follow. There is no evidence that females visit the peaktops for any purpose other than mating. The flies were never observed feeding, ovipositing, or emerging at the peaktop nor is the location of these activities known. It is typical of hilltopping insects that females are diffusely distributed and difficult to locate, suggesting that hilltopping is a default strategy (Bradbury, 1977 (Bradbury, , 1985 for males unable to find females at other economically defendable places.
The mating system of M. ventralis is extremely similar to that of M. xanthopterus (Nelson, 1986) involving early morning defense of peaktop perching areas. But why these two species should employ a hilltopping mating system, whereas other equally rare and sparsely Psyche [Vol. 96 distributed mydid flies in the same regions do not, is a continuing puzzle.
The mating system of M. ventralis has converged in some major respects with that of other unrelated hilltopping species. The locations selected by perching males are much the same as those adopted by a Cuterebra rodent botfly (Alcock and Schaefer, 1983) and are near prominent peaktop paloverde trees that are used as perch sites by many other hilltopping species, notably the tarantula hawk wasp Hemipepsis ustulata (Alcock, 1981; Alcock and Carey, 1988 (Alcock and Carey, 1988) . In general, body size is a key determinant of success in aggressive disputes among insects, although there are numerous exceptions to the rule (Lederhouse, 1982; Thornhill and Alcock, 1983) . Why large size should be advantageous in some but not all insect species is a question that remains to be answered.
Perhaps in M. ventralis there simply is not enough time for males to invest in aggressive interactions given that individuals occupy a territory for at most a few hours over a day or two. In contrast, males of the tarantula hawk H. ustulata average eight days of territorial tenure, spending 5 to 6 hr on their perches each day, before they are replaced (Alcock, 1981) . Why the robust M. ventralis should have such a short life expectancy or such reduced site tenacity is yet another unresolved issue. The differences between the species confirm the general point that "hilltopping" mating systems are not all the same but include a considerable diversity of male mate-locating tactics (Alcock, 1987) .
